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(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently allocate line 
capacity with due consideration to a line state and a 
service quality, etc., and also to reduce delay times by 
detecting a residence time distribution of transmission 
data which stay a plural terminal stations to 
communicate with a base station via a radio 
communication channel and controlling the allocation 
capacity of the radio communication channel based on 
the residence time distribution. 
SOLUTION: Data that are generated by information 
transmission sources 1a to 1d of terminal stations (a) to 
(d) are accumulated in sending queues 2a to 2d. The 
stations (a) to (d) send a residence time distribution of 
data that stay as an allocation request as the queues 2a 
to 2d to a base station by using an up control line 1 0. 
The base station determines the allocation capacity of a 
communication line to the stations (a) to (d) by using 
information of an allocation request table 21 with a lien 
allocation algorithm 22, after storing allocation requests 
of the terminals (a) to (d) in the table 21. Thus, it is possible to precisely control 
correspondence to delay time in each station (a) to (d) by processing transmission data with 
long residence time first. 
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Partial English Translation of Japanese Laid-Open Patent 
Application No. 11-178049 
[Claim 2] 

A radio channel allocating apparatus comprising: 

retention time distribution detecting means for 
detecting retention time distribution of transmission data 
retained in a terminal which performs communication with a base 
station via a radio communication channel; 

channel state monitoring means for monitoring a state of 
the radio communication channel; and 

channel allocating means for controlling an allocation 
capacity of the radio communication channel based on the 
retention time distribution detected by said retention time 
distribution detecting means and a channel state monitored by 
said channel state monitoring means. 
[Claim 6] 

The radio channel allocating apparatus as claimed in any 
one of claims 1, 2 and 5, wherein said channel allocating means 
adds a priority to each transmission data piece divided based 
on the retention time distribution and controls an allocation 
capacity of the radio communication channel between the 
terminal and the base station based on the priority. 
[Claim 7] 

The radio channel allocating apparatus as claimed in any 
one of claims 2 to 4, wherein said channel allocating means adds 
one priority to each terminal and controls an allocation 
capacity of the radio communication channel between the 
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terminal and the base station based on the priority and the 
channel state monitored by said channel state monitoring means . 

[0037] 

Next description is made about the operation. Data 
generated at an information source la is retained in a 
transmission queue 2a. The same processing is performed for 
the other terminals b, c and d. Each of the terminals transmits 
as an allocation request retention time distribution of data 
retained in the corresponding transmission queue of 2a to 2d 
to a base station via an uplink control channel 10. The data 
retention time distribution, for example, a data amount for each 
retention time, is described on the basis of the number of slots 
required for data transmission. The base station receives 
allocation requests from the terminals via the uplink control 
channel 10 and stores the allocation requests of the respective 
terminals in an allocation request table 21. Fig. 2 shows 
relation between information of one terminal transmitted on the 
uplink control channel 10 and the allocation request table 21. 
In Fig. 2, 30 denotes a portion concerning the terminal i in 
the allocation request table 21, where a retention data amount 
Qi(t) is retained for each retention time. The retention data 
amount Qi (t) for each retention time is transmitted on the 
uplink control line 10 and stored in the allocation request 
table 21. 
[0038] 

After an allocation request of each terminal is stored 
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in the allocation request table 21, a channel allocation 
algorithm 22 determines a capacity of a communication channel 
to be allocated to the terminal by using the information stored 
in the allocation request table 21. Fig. 3 shows a state in 
the allocation request table 21, based on which is described 
an algorithm for determining an allocation capacity of a 
communication channel based on the retention time distribution 
of data stored in the allocation request table 21. 31, 32, 33 
and 34 denote data amounts Qi (t) per retention time of 
respective terminals in the allocation request table 21. The 
case described here is such that long-retention-time data is 
allocated a communication channel capacity on a priority basis, 
irrespective of a retention data amount of the terminal as a 
whole. When the capacity of communication channel, that is, 
the number of slots, is S, allocation is performed in order of 
decreasing retention time in such a manner that a sum of data 
amounts to which slots are allocated becomes S. Fig. 3 shows 
the case when S equals 7, in which channel allocation is 
performed on encircled data pieces, 1 slot is allocated to the 
terminal a, 1 slot to the terminal b, 3 slots to the terminal 
c and 2 slots to the terminal d. 
[0039] 

When the communication channel capacity to be allocated 
to each terminal is determined by the channel allocation 
algorithm 22, this is used as a. basis to perform slot control 
of the uplink communication channel 11. In other words, a 
control signal for slot allocation of the uplink communication 
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channel 11 is transmitted to each terminal via a downlink 
control channel 12. Each of the terminals a to d performs data 
transmission via the uplink communication channel 11 in 
accordance with the transmitted allocation control signal, for 
example, by transmitting data with a determined time slot on 
the frame. Data transmitted is received at the base station 
and transmitted to an information destination 3. On the other 
hand, data generated by the information source 4 is retained 
in a transmission queue 5 of the base station. An amount of 
data retained in the transmission queue 5 is communicated to 
the allocation request table 21, based on which the channel 
allocation algorithm 22 allocates a communication capacity of 
the down link communication channel 13 to each terminal. Data 
corresponding to the allocated capacity is transmitted to the 
terminal via the downlink communication channel 13 and then to 
the corresponding information source of 6a through 6d. The 
aforementioned information destination 3 and information 
source 4 correspond, for example, to ATM terminals which are 
communicated via a wired network. 
[0044] 

Next description is made about the operation in the case 
where a channel state table 20 on Fig. 1 is used. The channel 
state table 20 receives an allocation request from the uplink 
control channel 10 like the allocation request table 21. The 
channel state table 2 0 judges a channel state of each terminal 
from a received allocation request and counts the number of 
continuous bad-channel-state times. Then, this channel state 
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is used to add a priority to each data divided based on the 
retention time distribution. For example, Fig. 10 show that 
a data amount newly generated at the terminal c could not be 
stored in the allocation request table 21 due to a bad channel 
state between the base station and the terminal c. In Fig. 10, 
80, 82, 84 and 86 denote retained data amounts Qi (t) of each 
retention time of respective terminals a through d, while 81, 
83, 85 and 87 denote priorities Pi(t) added to each retention 
time of the terminals a to d. When a data amount newly generated 
at the terminal c can not be stored in the allocation request 
table 21 due to bad channel state, 1 is counted as the number 
of continuous bad-channel-state times K in the channel state 
table 20. Here, the coefficient indicating a channel state is 
Ci and Ci = 2" K is obtained. Fig. 10 shows a priority of each 
retention time of each terminal obtained Ci*Pi (t) and the 
terminal c only has K= l . Although the priority of the terminal 
c was the same as the priority 87 of the terminal d, since K=l 
is obtained, then the priority of the terminal c is changed as 
shown in 85. In Fig. 10 the number of slots of the communication 
channel S equals 7, which results in allocating one slot to the 
terminal a, one slot to the terminal b, one slot to the terminal 
c and four slots to the terminal d. 
[0046] 

In addition, a priority is added to each data piece divided 
based on the retention time distribution and based on this added 
priority, an allocation capacity of the radio communication 
channel between the terminal and base station is controlled. 
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With this configuration, since it is possible to process data 
on a priority basis, flexible communication corresponding to 
the data priority is made possible. Further, since a priority 
is added to each transmission data piece divided based on the 
retention time distribution in view of acceptable delay time 
of transmission data retained in the terminal, it is possible 
to process data of shorter-retention-time on a priority basis 
thereby allowing flexible radio communication in consideration 
of acceptable delay time. Furthermore, since a priority is 
added to each transmission data piece divided based on the 
retention time distribution in view of a service set for 
transmission data retained in the terminal, it is possible to 
process data of high priority first in consideration of the set 
service, thereby allowing flexible radio communication in 
consideration of a set service. Furthermore, since a priority 
is added to each data piece divided on the basis of the retention 
time distribution in view of the state of radio communication 
channel between the terminal and the base station in the channel 
state table 20 and this added priority is used as a basis to 
control an allocation capacity of the radio communication 
channel, it is possible to process data of better channel state 
on a priority basis, thereby preventing needless slot 
allocation to a terminal of bad channel state and allowing 
effective allocation of radio communication channel. 
[0051] 

As described up to this point, since an allocation 
capacity of a radio communication channel is controlled based 
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on a channel state in the channel state table 20, it is possible 
to prevent allocation of a radio communication channel capacity 
to a terminal of bad channel state or to reduce an allocation 
capacity step by step based on the number of continuous 
bad-channel-state times, thereby allowing effective 
communication. In addition, since a priority is added to each 
terminal and this added priority as well as a channel state in 
the channel state table 20 are used as a basis to control an 
allocation capacity of radio communication channel between the 
base station and the terminal, it is possible to process 
transmission data which is of higher priority first and is 
retained in a terminal of better channel state. Or, if there 
exists a terminal of lower priority and better channel state 
and a terminal of higher priority and worse channel state, for 
example, it is possible to pay very close attention to control 
to determine to which terminal slots are allocated first. In 
other words, it is possible to realize flexible communication 
in accordance with a channel state and a priority of the 
terminal . 
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f^5lJl::;§®L-Cl^.&BtliS£aaSU jBHftlBftOtt^ 

«£**feM-efc«. a*u*BBAn£7L — xjk-e» 
Lfc*ro-cfcy» *a$ai*r— $s-efc£. =hi*#*>*t?ij 
izs®B?-£#rai;i:i5£^©T-$*<&i.'>a<. ^< 
s-r— * tfcr*i=&&-r«. Baanajti*?— **< 
t . as*m*<fi < ft y . -9— exaxi= * y 

ffF*S tT.-S31S^ra*3IS-e#ft < ft-5 C i: 6*t 
4. LfcA^-C. SSBATfitflSilS-T— $T- ft -5 

lcBftni=Ba0BBSflyA'C«55£4tB*Ll.%. * 
fc> WSSfriBBaBtfBtT-^-CtSiBaiMa 1 * 

[0015] £f=. *a«-ei*»y«»«>fc«>. a 

RQ (BBIfaK-*) tffflt^bJh-S. at*AI±*5|tBfr 

&<DiHi7 r -^A^S<i'Tf#'St^#. «S5fcAl::#L-C?l 
S!t£S*-f 5„ tt*0BaflMI*£-Cf*. 4g3fcA*<Wi£ 
«#£SBLfcai::afcttAI=li]a*l3«*£m\ £16 

tff 5 *-caxim4<A < * y , i: « & i* ? ma 

[0 0 16] ±EOJ:3 3ti:BHja*«»-rS 

fcit>i-ft**ifc4,ro-e&y. Hatta?*— exaa* 
bbam £'> ft < f * c 1 * i n t -r -5 . 

[0 0 1 7] 

[RB*B&-r«fe«>a?a] *nmi=.**mm&WM 



aa*3iiA**i?*u=*a it i*«a«7— * 0>»sb# 

m#*a»*«i=* y a»**ifc}iBawi#*i=*^ 
TmEAaaBBaeaa*-B«aa-r«Bafla¥JK 

[001 s] $f=. aca&irataaBaflsaatt. 

a t ssnati sa * * l t a a * <t 3 as* a i=ss a 
L-coiaMiT— *flD»BanB»**tt»r*»aa« 
itrsB^aamiHiaco^si^M^-r^iH] 
a*sisffi#st. tteBB*M5M&a&¥Bi=J:ya 
a**.fca«aiH»*t»EHa*aaa*«(=* y a 
a$4ifeHatta^i=a-^i^raEaajiAEiao!>aa 

[0 0 19] *«Hf=a&&B[Bia&|2£aBI$. 
B5fUB£**B£a>m<DBaaABaattB£Ba-r« 
ls]igtttlS£i#K«S:. = ®iiattBKa¥ai::J:yBa 

sfefeHattaKa^TttGaaaBHaaMaaa 
*aa-r s manj^^si: £a *.t= * ro-efea. 
[0020] *&Hf=&saaiBiafl£aB(*« 
** a £ aaaa Ba l -c a« « f? 5 as a i=* a 
Lr^«aa7— 9a>aBtta«a»-r«aBttaaa 
BEaaaBBaattatfia-rsBattBK 
m^Rt. mE3fBttaaA¥»i=j:yafl$ti.feaB 
ttB&flrEBattaaa?»i=j: y aasstifeBatta 
&i=a^i«TnEaaaBaao9aaaa«tta-r«B 

[0021] itrE»SB*iH*Mir«»*sau rrE 

SIB* ST Lfc-r — 5" l=»"3l*-Ct&E«5SAl=5SB 

l r s a« 7- * m » s * fig * an -r -s. t © r- fc 
[0022] *fc. BtiEi=iaai^#si*. MEiss^fia 

Stttl:. C<0#-^**tfcS5feSI^S^^TWES3K 

a i: itrESi&g t <»ffl<nmtzm&mm®u<»m^3.$: 

[00 2 3] *fc. ftlElHliSIiJS^KI*, B»TESiS5SAS 

BEBattaaa^aicj: yaa4*ttesa*ati=* 

[00 2 4] mieiHiiiiiia^sii, ME@aKSS 
sa¥si=«fc y aa**tfcBa«a(=»-s L^-cacaa 

A strESife m t rora coitrE»i^aB ni^rosj a § 

[0025] m&.\B\i&m^mz. tut&^mmiz 
msLxi^i>stmf-^(r>Vfmmmmwzmr5^xn^. 



(6) 



1 1 - 1 7 8 0 4 9 



[0026] firfESIg9liii^Ki4. «reill£Bi= 
f$ B. L "C -5 2HI f— £ 1 = T $ *i -5 -9— If X o 

[0 0 2 7] *fc. IMBBBBillTOfi. nrSOttfllft 

l-KrIHiSJfcJg 1 1tTK£%@ <k G>facDlirI2$S£&fi[5]|g<0 
M*lBS0ttJP£fTiV tHBBBttttKa¥lBl::J:ya 

mttfiga<M»£&»*:h,fca£;fcJ3l::«4. JfcOTgSt&aflB 

ttoMaBftattftSfr? * -f 5 

[0 0 2 8] SiTiaBIS9liii¥K(4. ffi£a>BtMft 

(=iTEfll3tE A i: ttTSSife^ £ omo.BEftttattBBO!} 
MS8*<Dtl«£mv ttEBftttttBB?HU::J:ya 

-*«ttt»**.fcia*(=*c ! c. MyniTSftaaaB 

[0 0 2 9] *fc. VitBM3iMbk1IK*tMba>W*m 

a^eizs Lrwa-r^saMi-r-i » zmmr tauta 
«B«M©«s***fT9w*«3»ii*B*a;ifc 

[0 0 3 0] #S£IJBI-&£*il£B|g9l3gg 

(4. stfegtJasK^tcofsro^tgaiiajacDiiisg^iz 
*^i*Ti(rEftttaBBaa!>iia«£M«-r«tia* 
st. mBttsa&tMeaMB&on^aftLT^s? 

@*t©9l3g*£ 1irE9l3^l5lc*t uxff 5 B&9)3g 
[0031] f LT. *£Bl::ff*£<fBBaa£& 

14. &t&mttemmmEim&-fi-Lxmfe&?T5tiL&<D%i 

titfiu ceaMShfesfBttfla-ffiiut-sitTiirE 
ftMa«B««>aaBft£M«r*-««o-efc«. 

[0 0 3 2] *fc. #f6|l!l=«.53lig|51tS9J37?i£l4. 
SlfeA £ ftttafiBBS* LTa<f £ f?3 IIISACiBB 
LTHSaBT-* flDit*B»n»#« tttt-T -5 £ <t 4. 
I=. ItTEftftailBlla'RllSfiaU &*fl£;h.fctirK 

BBBtmsM&fcBBSftfcttEEBttBfcics^ivcflr 
Easts a<s b it ai a sa $ *d * -r s * © t* & a . 
[00 3 3] *t. *«ai::ff«*BBBaa3&&i£. 

t SifeS £ ONIOftBaBBtlOtttt § 

a«Btt0MaBft£M«?-«t0-efc«. 
[OO 3 4] *fc. *aill=««*BBBasa&tt. 

»i6 a t te&mm bis tit l r a« * ff a us a 

L-CI^jSHIt— 5r<D?»B*tI6 Sir KT 

EftttaaB*atttt£Eau ^a^^^insB^stt 
B*g<o as §a $ swr t a> -e * & . 

[0035] *5SEf-S£*S&[|]*t9l3^:£l4. 



^iS^ai. C©*»l(=J:yirE*»LfcT— 

ar*««ifliH««)iiy*TtiT3*«)-c»*. 

[0 0 3 6] 

[fSS8<DHSEa>»8§] £ffi®]gffi 1 . m 1 I4*5BIB<D- 

JtlHittizfeitSBaBttaaBBai'XTAffjtta-e 

a. b. c. d-CS»J$*i.-S4O<0«sSAi: 1 o 

l^T. 2 0f±4HtA&SiMfc©Btttttt$B«M-«B 
aWBKUVBJ: LtOHttttlf-^. 2 1 I4£SS 

BflMMMWMaWBi lt<o9J3^#-x— 2 2 14 
«nEB««»T— 2 o ic <t y * B«a#ss t 
uriaaaBStT— 1 i-«ty^**vfcj»s^ra» 
* t Cl-SOtM BBOM a #a t«wr « B&a 3 

LrroB*ssijar;ua*'jXA-T?&^. ia~i 

d . 2a~2d, 3 ~ 5 . 6a~6d, 10-15 14tt 

[0037] *l:ltti:-D^ta^tS. Jg5fcAa0>1f 
#8eH1tc 1 a TrSE^LfcT— $ I4eHs*#*.*t5iJ 2 a l-S 

3R^I4H^^jRi: LX2km¥f*>ftm2 a~2 dlc?SSL 

■ci**t— *a>»«»mi»*tJ:yi!»Btii o$fflt% 

-CttLtyMfPBttl Oj:y#il3|EJB0!)«fiiB**a«-r 

;U2 1 |Z|H1S-rS. 0 2(41 0<DS3fe^lc|iLT» Jiy 
tflJiiS^LfctcD-cS&i). @2lcfct\-C3 01491^ 

y. *BB»iBt«i=jiBT— $>ao i (t) sfiae^- 
■5. -tyftisiBtSi o-euiSgiiiSSrosgf-^tQ 

i ( t ) tfSAdti. fflSS*^-^;U2 1 (-SB1S**t. 
-5. 

[0 0 3 8] fr«£Aaf|«lK*£fli!iK*7— 

1l=E1ILfc^ BSfiJS7';u=f'JXA2 214. 931 

a{iB^rofij3#a$di£-r-&. 

^;u2 i rtcottSS^^-rtror-fcy. c*ii=S-^t^TSJ 

s-iu-cffi^Btiroaia §a ££fe^-r s ryu =r y x a * 

gJ^-TS. 3 1. 3 2. 3 3. 3 414913^*7—^ 
(t) SSLtUi. C^T?l4SSmA^:<*i: LT<D;TSg 

i=amB£uosa$fiiy3-c&i§££iK!3&-r&., m§ 

•fl)81t4*)%XP? hR^si: LfeV*. i«St 
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^la^F 1 1 - 1 7 8 O 4 9 



[0 0 3 9] BB«B7;U=f«jXA2 2lcJ:y*ttSRJ6 
^a>ZBBtt0fltt«tfft££*u c*i(zSo'iNr± 
yZABttl 1 <Z)XPy K*H»*<fT3b*t*. -r£*>*>-t 

a - d *lfc«SWPWI=ttoT % «*(4:7U 

cticj:y. ±yz«B*i i *zi:tt— 

5o aasttfcT— 5n*»*»i=j:y»«4*t. traa 

frW5lc»«LXl**^— **(*BS»R^— ^;U2 1 

izezsju Bflintt7;uifuxA2 2r=^y*«i3KA 
sacDTyaaiaiin 3az«Mj&*«yax&*L*. ^ 
i4H y ax t,^fciie§aictt-3)-c. Tyzaatt 
i 3tacT*«i3i£»i=afli**i. mm&mfte a~e 
dr=aa*#t*.-±Eiiwiait*3. It«2itfi7c4i4fci 

[0 0 4 0] *fc. ||^I$f-^l/2 1^ 

*-r*iei^ .tytgwaai otii:ta«*ft4iia 

1^4 0, 4 1 [tm^m&"r—7)\,2 1 icasit**** 

i i=n-r4«»-ea&y. 4 1 r*a«Eottii. 4 014*0 

^-$s -csnsBT*) *tt«L±yt«PE*»i o 
;u2ot*(*. *ttftiH»i=itmfl!)rte4 0 36<i/^ 
iSLfc«KHBu anri»niia)tti^i=±etrJA9K£> 

^iEJbQ-r^o :*il:«tij|(ai*f- ^;U2 1 I49HE0 

[0041] &\-&mmtn&i6&*>t\zBvi$>tiiz7 s — 
*»z«*******£*B5*m*xBWrt-*. ■ 

SlCfcl^X. 5 0. 5 2. 5 4. 5 6 !4*&S£5fcA a ~ d 
(D^g&PalS^iSg^-SSQ i (t) StvU 51. 
5 3. 5 5. 5 7 I4&iffi3fc^a ~ d aXBttm&fZ-^it. 
t=S5fegP i (t) CC-etta*36*KL^**<« 
5feflC4.*t^wfc*3FLTt^*. B5lifrJ|£Aft(=JI&: 
*«***ttltfc»*(D«-Cfcy. ag*g b (D&Sfcgtf 

*i*JBca)«5feflE3S<«*«<IBE4*u-C^ 
£<, H5I4Z«E«0>;*p v hRS = 7(D«'C*y, S 

.sfeaA^KLxmizx p v v-tm y ax &*u a iz 2 



$S5fcJ* b rz 4 X P h. SB5KJSc|::i XP^/ 

fc. H6l*#«B3K««|c*B»|HA<«<«i:S(=ttoX« 
5fcg£K< LXl*4Ci:£3i*LXl**. J2Lfc<D.fc5fc« 

[0 0 4 2] *i:M*m:MLTU8f- 

-*«i=«56a*«#-r*»**H7izj:yKwr*. 

@7fZfc^X. 6 0. 6 2. 6 4. 6 6 (4€-ag3fcJg a - 
dO)*«B«©Wf->lQ i (t) JsRU 6 
1. 6 3. 6 5. 6 7I4ft0i3KAa~da)9Blftnft(= 
4ifc«3fcgP i (t) H7l4#«B3fcJBT?l*e 

zxHmwitt«Jl*a>fl-efey* ttXAbfttstif* 

a) cfc 5 tz&m>mmmtsi t m&m t outers iz^-r 9 

■ 7ttMi«fl)XP7«S = 70«llft«, «5feS 
36<BSL^JW=XP v h*UHyax&*U fltSfcA a 1= 1 X P 
? K tfjRAblZI K S*lcC3XP^K 

3ffi*Sdi:2XP7 HHiatSC^i:ft5. 
[0043] SCCBR, rt-VBR. nrt-VB 
R. A BR. UBR««^«E-y— tfXA«a*E-#-*»*l- 
fclNT. LX^S^—^lZttft*^**— 

f=^— * mz^m^n^-r^m^im 9 iz«t y bb-j- 

£o ia9lZfct*X. 7 0. 7 2. 7 4. 7 6(j:$^ 
a~d©*«*ra«0*«T— **Q I (t). 71. 
7 3. 7 5. 7 7 a ~ d <DjMmM*(::** 

fc«$tSPi (t) ^^-To S9<D«I4. S*Sa^n 
r t-VBRt- t*X. flj^Ab^CBR-V— tfX. $s 
^gc^ABRlf-tX fll^JBdA^r t-VBRt- 
tfX£*fcLXl**«**33*-J\ CBR^»r t-VBR 

-9— tfxi4. «jr;u$*f Att35*K3R**t«-y— tfx-trfe 
y. zBB»n«sjtj4^<-r«es3btft«. ca>fc». 

CBRMr t -VBR-9— t*X^ffi^-r-53g*S*Z[4 

»*ZKB*IHO!>«SHn-C«(c**:«jfeJKt*jt*. * 
fc. n r t -VBR-9— t*XI4. CBR*> rt-VBR 
SU7^*-fAtt4tM**i4W:^ *ZB»namF» 
ZBI»IBfc»LtM»nBflH=»*«j6*t***. SIZA 
BR^UBR "9" — bf X (4. "JT;u^-rAtt*tIS3RS*L<i: 

t^*-ex«pa)-cffr»ZKB»iBfl!)«iBn'e»i=«/h«ft 
fcy. «5fea*^wt^«icxp^ h*<Hyax6*i*35<. 

^Ogl^ J r-^^®5feMlzi!!y aXXl^^o C0g8, 



(8) 1 1 - 1 7 8 0 4 9 



clzi*n^K flB5RJSd(=2XPy h»jyaT64x-C 
[0 0 4 4] i1 |CfcIf^[nlStt®^-^;U2 o 

:?;U2 0I4. IJSI*f-^2 i knmz±*)M9® 
Si oj:UMMK««Sflir«. @8tt®f-^2 0 
I4»« Lfc»»K#* 6#S>3R««l=iai»a)«ffl t HBr 

fit, ca>iaaittni=*r5txr»B*«#*t* 

Hi 0l4»»Ht«*«cfc<DM«)HI»*«3^«^fc» : 
;U2 i l=E«T?#fc*ofc**©«-C&*. Si otrfc 

l^T. 8 0. 8 2. 8 4. 8 6 I4«-S£3$iA a - d OMti 
rtBIWKDpBB-?— **Q i (t) *5fL. 8 1. 8 3. 
8 5. 8 7tt**3RSa-dO»«»Pa«lC#Afc«5fe 
gPi (t) H»*»aW»L^fctolc«|5KJBc-e 
frSl3f£^Lfc^-^aA<fija^^-^;U2 1 iciam 
T?*ftA*ofcJi*. Ettttffl-r— ^;U2 Olzl4H««ffl 

ilSo BMtttttR-tf-ffR&C i fcU C i 
£«, Si 014. ««£R»W»mftoK%K$C i *P 
i (t ) l=J:y3fc*>*J§*£3FU «5fe«c<D^A«K = 
1 t^-ofclg^(7>^-Crfe^o c IttmXm d <D«& 

flE8 7 tH-<D«5feaS*oTL^fc*^ K — 1 t^-otz 
fcto. 8 50>J:5fc«5fc*4:tt*. Si oi4a{IHj&CD 
XP"; h»S = 7fl)«-efty. COtt** «l£Aal=1 
XP7 h. aUSKJSbfCI XP'vK iHSfcScCll XP7 
K «3KHdlC4Xnt/ hfly ar£ C <h Cifc&o 
[0 0 4 5] iil-t. KWLfc*3l=#SB5|£ai=*«LT 

ft9¥SfcLtfl[)iia**f-7;i/2i «a»3R-r 
«E«a)BiaM*»!iwr*iHH»wa*«i: lt<t)1eis 

«i*a«r-* * & a*r * - 1 i= * y *«*A»i=a 

*#<ttofcy. * of 4<**s<it6a» ws 
ttlB#ft*«tt"r*cti=j:y. a«-r— *g>;Mb#hi 



[0 0 4 6] £fc. «®^P B 1»^^tt(CE«lt>Htc2l 

«cDiiaM.*«i»'#-4cfcc=j:y. Bftftasi^sfli 

5fcaH=»«LfcRttfta«sWTit«. *fc. NMtAl::* 

M»#* t i fetifcaaf 5 -* SCiRftft &tt-5> 
-r^CirlCcty. ffHSMMl^If-^^&C 

^lNT»®^P^flT&t I <!:lcS^t ) *vfcSim j ?-^Slz 

«56«*wr*cfc«=j:y. ussjiw-ex** 
^ii^i^^^o sattia-T— ^2 oic^it* 

«iiia«Hiia>HaMt«wr*cfci=j:y. 

y«T*«i»**t. ama«isia<DH&tt*a<flya 

[0047] sita)sn2. stto^ni -ei4. si o 

ic^-T cfc 3 fcEHMttBx-^i* 2 o |cl3lt««XJn t s 

;n o i (cfcit^fija^3R<tltrlElsi«l«as j r-^;u2 o 

SitiJI^C^UtBBtS. Si 1(4. Bll^felt 

*aia»R-x— ^2 1 <Dfttoyi=tt*tHi:«fc9i=# 

4g^|cfclt^$H-^®^-^S*l5lt-r49Ja^* J r 
-^;n o i *ffifflLfc«^rcofeSlHlSSiaSgcDvx 

fAifitatfts, si i irfcu-c. i o>i&m 

nasi*T— 3f;n o i f=i4#a>*«-i-*i-f*Lf=o 
^Tco»s^-^fiQ i A<iatt**v^o si 2(4. na 
n*^-^yn o i (7)*4g^(cii-r^tga*^Lfc«i 
x-fe-So anna 77i>^ uxa 2 2i4. cona**^ 

-^;n 0 1 0)'ttffii:l?rlBIi]igtt^ J x-^U2 ojzfcit 

*BiiiittBi=:»^^r«ita«oioae*siB»'r** 

CHk.(4. TSCa>*5(3«l3|cS McHyarixat; kr 
s i BHi*«*At^«B*l=ot^-C. a«»%1rW2 

(cjS® Ltt^f-: ?Q i (rit«-r4 < k5^«yaT* 
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[O O 4 8] 



[S3] 



Si=S*Ci*Pi*Qi/£(Ci*Pi*Qi) --(3) 

i=l 



[0049] cct\ stt^u— A&mfiL-r &mm®& 
ffl7P7h»-e6y. Nitmmmnsre&z. cut® 
t^mm^m-rmmx. wx.i;£Battss*<&i*t§£-iii . 

t>«fcl*U £5fcS£iE11^€>^®£»JI~Kl+-C : fc,.fcl.\, 
i = 1 ) #3Elcfclvr. @8«Bf-^2 0^e»ig3£ 
:J'JX*A2 21*01 2|Zj*-r«fc-5fcilJ^g#^— 

o i (3) *ffiU^t. jUIIaHao*. 

hSfcS=7 3&C,li. iffi5$0gal*2XCIs/ K S5S^ 
bli3XP7K SgSfcBcliO ;*.□•:/ K @$i2XD 

;U2 o*&«30ic<DBa#Sg;b<B«Lfc**flK£:h.fc 
11 £ (3) SELxTaasK^clctjimiHllgODXQ 

hgt^mys-ts. sat*©^— 7ji>2o\z& 

§lHl^ttSI©aLNMt>a>¥iIBil*> Sa§3fU§fr&<DfiJi!5g 
*£S&*&t;jgi::*<Bi#<Btt8SxfToTi.fcuu [si 

[ooso] mattfis^s-rsiitc i «. Biaitt 
ntf stvRso>afn-*iBistf=j£ cTSPgwi^^* < -r 

J£LfcBSt£Ki: C 1 =2-Kk-fZ>t. C i l*K© 
«*DI=J6i:-CO. 5, O. 2 5. O. 12 5fcKBWI= 
**<*y, *B9flBttO>fl!!!8JKaBfti::/Jid < 

RfcKfcU Ci=2H<tLfc^ C©Ba#fiS£S-f 

«ai*. Bafttsa>£^tt5iMft(=ttLTSttM(=*aji 
i=-3t»rES6Lfc*«. 6tt3RA«:i=jis«c£ap i £ 

ISlt, a (3) $ffl^T«-4g5R^Sl=SiySTS^.a-y 
A (3£ (3) (DP i) li. «ittftt5SJ5ftl=KS**i.-5 
4g*g £*l^«Sfcft l=K£*- & «fc 5 L r * «fc L% 

[oo5i] eui. ittSHLfc.fcSicBattts-r— 

*ft!Wt«ii:l=J:y. BattHSa>3Sl^«&3fcJBI=atLT 



«t»ji«laltt©§Jil*liyS-C«:^J:3l=Lfcy. 3£l* 

®&&mt<m^tkm<»m&? %®m~fccx&iV£ttiizm 
*aaiiiasco#asaya-rs^4:A<r'^. 

tl-. w<0#-^$tLfc®5fegi:le]|ltt®^— -J)\,Z Oic 

* < B««tta>Al««l3|EAl=»a Lfca«T— * fr&A 
St-SwirA^tf^^. mt. SSfcgAMSl^MHattSI** 

[OO 5 2] MiSSBIciSBL-CL^iSe^— 5M= 
flESfcg C <t lc«fc y . B££*ift-0— 

slt s5ts<os t»a«T— $ * & »ar -s c t nx- * 
fn»*?-7;ui o 1 izsrtstiNKft&Bfttta?- 

— 7JU2 OI=£tt«BBttB&l=S^lvcireMafll 

1 i=«fcyasai**ifcjBH^ia»flri:Eiattis 
ir— ^;u2 oroEattSSiKS-^T, iBia^flaosi^ 
sgm^f-^ Lr«faa«Ha«)S*$i!y ar^ixj: 5 
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